Dynamical modeling of 3 DOF Robot
Dynamics is a huge field of study devoted to studying the forces required to cause motion. The dynamic motion of the manipulator arm in a robotic system is produced by the torques generated by the actuators. This relationship between the input torques and the time rates of change of the robot arm components configurations, represent the dynamic modeling of the robotic system which is concerned with the derivation of the equations of motion of the manipulator as a function of the forces and moments acting on. So, the dynamic modeling of a robot manipulator consists of finding the mapping between the forces exerted on the structures and the joint positions, velocities and accelerations. A good model has to satisfy two conflicting objectives. It must include enough detail to represent the real behavior of the robot with sufficient accuracy, and it should permit an efficient, stable evaluation not only of the model equations but also of their derivatives that are needed in optimization. The availability of the dynamic model is very useful for mechanical design of the structure, choice of actuators, determination of control strategies, and computer simulation manipulator motion. A robot manipulator is basically a positioning device. To control the position we must know the dynamic properties of the manipulator in order to know how much force to exert on it to cause it to move: too little force and the manipulator is slow to react; too much force and the arm may crash into objects or oscillate about its desired position. Deriving the dynamic equations of motion for robots is not a simple task due to the large number of degrees of freedom and nonlinearities present in the system. This part is concerned with the development of the dynamic model for 3 Dof robot and their kinematics and dynamics equations. 
Dof robot structure and coordinate systems
Orthogonal rotation matrix Ri which transforms a vector in the i-th coordinate frame to a coordinate frame which is parallel to the (i-1)-th coordinate frame is first 3x3 sub-matrices of Ai: 
Dynamic Equations -Newton-Euler Formulation
Dynamics of robot is the study of motion with regard to forces (the study of the relationship between forces/torques and motion). A dynamic analysis of a manipulator is useful for the following purposes: 1-It determines the joint forces and torques required to produce specified end-effector motions (the direct dynamic problem).
2-It produces a mathematical model which simulates the motion of the manipulator under various loading conditions (the inverse dynamic problem) and/or control schemes.
3-It provides a dynamic model for use in the control of the actual manipulator. 
if joint is translational Linear acceleration of the i-th coordinate frame
if joint is translational
T is position of the i-th coordinate frame with respect to the (i - 
Moment exerted on link i by link i -1
Joint torque/force at joint i:
Modeling of 3 DoF robot is done using Maple 15 software, equations are converted for Matlab use. From Figure 2 can be seen that Contact Force has its maximum Fc2max=392.16N for q3=180°.
Simulation results of existence or non-existence of the desired propulsion effect!

Simulation of propulsion of dynamical model of 3d of robot
-Angle between two parts of Link 2 is fixed to 45°; Propulsion in this case is result of difference of real reaction force which is static + dynamic reaction force during movement, as is represented in Figure 2 .
Conclusions
Based on simulation results for case (q4)0=180° can be concluded:
-d2 is growing significantly from initial position 1.1m to around 11.5m.
-Link 3 oscillates around own oscillation axe.
-For this case is clear that exist propulsion effect and based on diagram of Contact Force in Figure 2 and other simulations tests which are done this is the biggest propulsion of robot.
